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(57) ABSTRACT 

A radio communication equipment including a housing and 
a battery pack to be attached to said housing, said radio 
communication equipment having a male connector of a 
floating connector provided on said housing, and a female 
connector the floating connector provided on said battery 
pack to engage with said male connector. 
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PRIOR ART 
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FIG. 9 

PRIOR ART 
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RADIO COMMUNICATION EQUIPMENT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a radio communication 
equipment and more particularly to the structure of electrical 
connection between a housing of a radio communication 
equipment and a battery pack. 

2. Description of the Related Art 

The mainstream electrical connection between a tele- 
phone housing B and a battery pack C in a portable tele- 
phone (radio communication equipment) A comprising the 
battery pack C which is attached to the telephone housing B 
has been configured so that spring pins b provided in the 
telephone housing B contact face-to-face with terminals c 
provided in the battery pack C as shown in FIGS. 7 through 
9. 

However, the structure of contacting the spring pins b 
with the terminals c face-to-face has had a problem that 
because the position of the contact part of the spring pins b 
and terminals c is precisely defined in the state when the 
battery pack C is attached to the telephone housing B, there 
has been a case when the spring pins b separate from the 
terminals c instantaneously, i.e., when a so-called instanta- 
neous disconnection occurs, thus disconnecting the electri- 
cal connection, when an impact is given on the telephone 
housing B or the battery pack C. 

Meanwhile, a personal handy phone (PHS) H shown in 
FIG. 10 comprises a housing I, a lid J and a battery pack K. 
The housing I is electrically connected with the battery pack 
K by engaging a connector k provided to the battery pack K 
via a harness h to a connector i provided in the housing I. 
Such structure causes no instantaneous disconnection as 
described above. 

It is then conceivable to apply the structure of connection 
of the housing I and the battery pack K in the personal handy 
phone H described above to the structure of connection of 
the housing and the battery pack of the portable telephone. 

However, although it is required to often replace the 
battery pack of the digital portable telephone for example in 
case of using it for business purposes because its continuous 
speakable time is around 120 minutes, the structure of 
connection of the personal handy phone cannot be adopted 
for that of the portable telephone from the aspect of its 
durability because the connectors i and k of the personal 
handy phone H are not designed to be used in the environ- 
ment in which they are removed frequently and a durable 
removable number of times is only around 30 times. 

Still more, because the connector k is attached to the 
harness h extending from the battery pack K in the personal 
handy phone H described above, there has been a possibility 
that not only the work for removing the connector k from the 
connector i of the housing I is complicated but also the 
harness h is unintentionally damaged and disconnected in 
carrying the battery pack K. 

Accordingly, in view of the problems described above, it 
is an object of the invention to provide a radio communi- 
cation equipment which is capable of preventing the instan- 
taneous disconnection of the electrical connection between 
the housing and the battery pack in advance without leading 
to a drop of the durability and workability. 

SUMMARY OF THE INVENTION 

I [ Accordingly, the present invention has been made in view 
of the above circumstances and has an object to provide a 
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radio communication equipment capable of preventing thef^ 
instantaneous disconnection of the electrical connection' 
between the equipment and the battery pack because the 
floating connector absorbs relative move of the housing and I 

5 the battery pack when vibration is applied from the outside 
by connecting the housing with the battery pack via the , 
floating connector. ^ 

The object and advantage of the invention, there is 
provided a radio communication equipment including a 

10 housing and a battery pack to be attached to said housing, 
said radio communication equipment having a male con- 
nector of a floating connector provided on said equipment, 
and a female connector the floating connector provided on 
said battery pack to engage with said male connector. 

15 Further, there is provided a battery pack for use in an 
equipment enclosed in a housing, the equipment including a 
male connector of a floating connector, the battery pack 
having a female connector which is to be engaged with a 
male connector. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective view showing a radio 
communication equipment (portable telephone) according to 
a first embodiment of the invention; 

25 

FIG. 2 is a section view showing the radio communication 
equipment of the invention; 

FIG. 3 is a section view showing the main part of a 
floating connector of the inventive radio communication 
3 q equipment; 

FIG. 4 is a section view showing the main part of the 
floating connector of the inventive radio communication 
equipment; 

FIG. 5 is a section view taken along a line V — V in FIG. 

35 3; 

FIG. 6 is a perspective view showing a radio communi- 
cation equipment according to a second embodiment of the 
invention; . . . 

FIG. 7 is a perspective view of an appearance of a prior 
40 art radio communication equipment; 

FIG. 8 is an appearance of a housing and a battery pack 
of the prior art radio communication equipment; 

FIG. 9 is a section view showing the main part of spring 
4J pins and terminals of the prior art radio communication 
equipment; and 

FIG. 10 is an exploded perspective view showing another 
prior art radio communication equipment. 

DESCRIPTION OF THE PREFERRED 
50 EMBODIMENT 

The present invention will be explained below based on 
the drawings showing one embodiment thereof. 
FIGS. 1 through 5 show a portable telephone 1 as a radios 
55 communication equipment to which the invention is applied. 
As shown in FIGS. 1 and 2, the portable telephone 1 
comprises a telephone housing (housing of the communica- 
tion equipment) 2, a lid 3 and a battery pack 10. 
The telephone housing 2 is provided with control buttons 
60 and others not shown on the front side (on the right side in i 
FIG. 2) and a battery storing recess 2A on the back side (on 
the left side in FIG. 2). A battery compartment 4 is com- 
parted by the lid 3 which is attached to the telephone housing 
2 so as to cover the battery storing recess 2A and the battery 
65 pack 10 is stored in the battery compartment 4. 't^ 
A male connector (one connector) 21 composing a float- 
ing connector 20 described later for electrically connecting 
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the telephone housing 2 with the battery pack 10 is fixedly removing the battery pack 10 to/from the telephone housing 

provided on a circuit board 2B so as to protrude to the 2, may be facilitated as compared to the prior art structure 

battery storing recess 2A in the telephone housing 2. in which the connector is attached to the battery pack via the 

Meanwhile, the battery pack 10 contains a battery cell 12 harness, 
within a casing 11 thereof and a female connector (the other 5 Moreover, because the female connector 22 is not pro- 
connector) 22 composing the floating connector 20 is fixedly f^ng ^ °f thc casing 11 of the battery pack 10 in the 
provided within the casing 11 so as not protrude out of the P°* able telephone 1 constructed as described above, it is not 
casing 11 in the battery pack 10. ^ e f * t0 ™% the ^ttery pack 10 but is also possible to 
* l. • n/,c it. i_«t_ i *<• « prevent the problem of unintentional disconnection of the 
As shown m FIGS. 3 through 5, the male connector 21 of wire ejecting the battery ^ 12 with the female connec- 
the floating connector 20 has a connector block 21A having 1U tor 22 from occurring 

a convex portion 21a and cantilever type contacts 21B sm more> because ' the M 3 which the appear . 

which extend along the convex portion 21a and the convex ance together with the telephone housing 2 is constructed 

portion 21a of the connector block 21 A is provided so as to separately from the battery pack 10 in the portable telephone 

protrude to the back side (upper side in FIGS. 3 and 4) of the i constructed as described above, it is not necessary to 

telephone housing 2. 15 change the specification of the battery pack 10 and hence is 

Meanwhile, the female connector 22 of the floating con- possible to standardize the battery pack 10 even when the 

nector 20 has a connector block 22 A having a concave design thereof such as color variation of the appearance is 

portion 22a and contacts 22B provided so as to face to the different. 

concave portion 22a and the concave portion 22a of the It is noted as for the mode of connection of the housing! 

connector block 22A is provided so as to face to the convex 20 and the battery pack that an opening 204 leading to the 

portion 21a of the male connector 21 provided on the battery storing recess may be created at the end face of a 

telephone housing 2. housing 200 of the portable telephone so that a battery pack j 

\ In the portable telephone 1 constructed as described 100 can be inserted from the end face as shown in FIG. 6 asi 

above, the battery-pack 10 is mounted by storing the battery another embodiment. 

pack 10 in the battery storing recess 2 A from the back of the A male connector 210 which is the same with the male 
^'telephone housing 2 while engaging the male connector 21 connector of the floating connector used in the first embodi- 
with the female connector 22 in the telephone housing 2 ment is provided in the battery storing recess so as to extend 
j from which the lid 3 is removed and then by attaching the in parallel with the longitudinal direction of the telephone 
lid 3 to the telephone housing 2. housing. Meanwhile, a female connector 120 which is to be 
Here, the telephone housing 2 is connected electrically 30 connected with the male connector 210 is provided at the 
with the battery pack 10 when the contact 21B of the male end face of the battery pack 100 as shown in the figure, 
connector 21 press-contacts the contact 22B of the female Thereby, the male and female connectors 210 and 120 of \ 
connector 22 by its elastic force when the male connector 21 the floating connector engage by inserting the battery pack j 
is engaged with the female connector 22 in the floating 35 100 to the housing 200 in the direction shown in the figure, j 
connector 20 as shown in FIGS. 3 and 5. Then, the battery pack may be connected with the telephone i 
Further, a clearance is created, though it is very small housing via the floating connector so that the battery pack i 
(about ±0.5 mm), between the convex portion 21a of the wil1 not be separated from the telephone housing by attach- \ 
connector block 21A of the male connector 21 and the ing a lid 300 to the housing 200 so as to close the opening ■ 
concave portion 22a of the connector block 22A of the ^ 204 of the housing 200. </ 
female connector 22 in the state when the male connector 21 It is noted that although the portable telephone has been 
is engaged with the female connector 22 so that the male illustrated in the embodiments described above, it is need- 
connector 21 and the female connector 22 can move rela- less to say that the invention may be effectively applied not 
tively in the three directions of in front and in rear, right and only to the portable telephone but also to various radio 
left and up and down and.so that the contact 21B of the male 45 communication equipments. 

connector 21 abuts always with the contact 22B of the As described in detail above, according to the inventive 
female connector 22. radio communication equipment which is configured so as to 
(1 Therefore, when vibration is applied from the outside, the store the battery pack in the battery compartment comparted 
relative move of the telephone housing 2 and the battery by attaching the lid on the housing, one connector compos- 
pack 10 is absorbed in the floating connector 20 in the 50 ing the floating connector is fixedly provided in the housing 
portable telephone 1 constructed as described above, so that and the other connector composing the floating connector is 
it is possible to prevent the instantaneous disconnection of fixedly provided in the battery pack and one connector is 
t the electrical connection between the telephone housing 2 engaged with the other connector to electrically connect the 
vand the battery pack 10 caused by the vibration. housing with the battery pack. 

Further, because the telephone housing 2 is connected 55 It is possible to prevent the instantaneous disconnection of 
electrically with the battery pack 10 in the portable tele- the electrical connection between the housing and the bat- 
phone 1 constructed as described above by using the floating tery pack because the floating connector absorbs relative 
connector 20, which is far more durable than the connector move of the housing and the battery pack when vibration is 
used in the personal handy phone, there will be no problem applied from the outside by connecting the housing with the 
in terms of the durability of the floating connector 20 even 60 battery pack via the floating connector, 
when the portable telephone 1 is used by replacing the Further, the . floating connector will cause no problem in 
battery pack 10 frequently. terms of its durability even when the radio communication 
Still more, because the female connector 22 is fixedly equipment is used by replacing the battery pack frequently 
provided to the casing U of, the battery pack 10 in the because the floating connector which is far durable than the 
portable telephone 1 constructed as described above, the 65 connector used in the personal handy phone is used, 
work for connecting/disconnecting the male connector 21 Still more, the work for connecting/disconnecting the 
to/from the female connector 22, i.e., the work for attaching/ connectors, i.e., the work for attaching/removing the battery 
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pack to/from the housing, may be facilitated as compared to 
the configuration in which the connector is attached to the 
battery pack via the harness because the other connector is 
fixedly provided on the battery pack. 

Accordingly, the inventive radio communication equip- 
ment is capable of preventing the instantaneous disconnec- 
tion of the electrical connection between the housing and the 
battery pack without dropping the durability and workabil- 
ity. 

What is claimed is: 

1. A radio communication device comprising: 

a housing defining a battery storage recess and configured 
to store radio communication equipment; 

a casing shaped to store a battery cell and configured to fit 
in the battery storage recess of the housing; 

a first connector supported by the casing and shaped to 
define a concave portion, the first connector having a 
contact electrically connected to the battery cell; 

a second connector shaped to define a convex portion 
protruding away from the housing so as to fit within the 
concave portion of the first connector, the second 
connector having a contact electrically connected to the 
radio 

communication equipment stored in the housing, the 
contact of the second connector configured to be elec- 
trically connected to the contact of the first connector; 
and 

wherein the contact of the second connector is arranged to 
selectively move relative to the housing and bias 
against the contact of the first connector when the 
convex portion of the second connector is fitted within 
the concave portion of the first connector and while the 
casing selectively moves relative to the housing. 

2. The device of claim 1, wherein the convex portion of 
the second connector is configured to protrude away from an 
inner wall of the battery storage recess of the housing. 

3. The device of claim 1, further comprising a lid shaped 
to cover the casing and be attached to the housing. 

4. The device of claim 3, wherein the lid is shaped to fit 
around different casings. 

5. The device of claim 1, wherein the first connector 
comprises a female connector and the second connector 
comprises a male connector. 

6. The device of claim 1, wherein the contact of the 
second connector is configured to move relative to the 
housing while maintaining an electrical connection with the 
contact of the first connector, 

7. The device of claim 1, wherein the second connector 
protrudes away from the housing along a direction substan- 
tially perpendicular to a longitudinal direction of the hous- 
ing. 

8. The device of claim 7, wherein the contact of the 
second connector is configured to move along a direction 
substantially parallel to the longitudinal direction of the 
housing. 

9. The device of claim 7, wherein a central axis of the 
concave portion of the first connector extends along a 
direction substantially perpendicular to a longitudinal direc- 
tion of the casing. 

10. The device of claim 1, wherein the second connector 
protrudes away from the housing along a direction substan- 
tially parallel to a longitudinal direction of the housing. 

11. The device of claim 10, wherein the contact of the 
second connector is configured to move along a direction 
substantially perpendicular to the longitudinal direction of 
the housing. 
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12. The device of claim 10, wherein a central axis of the 
concave portion of the first connector extends along a 
direction substantially parallel to a longitudinal direction of 
the casing. 

5 13. The device of claim 1, wherein the contact of the 
second connector comprises a cantilever member configured 
to move relative to a pivot point. 

14. The device of claim 13, wherein the second connector 
comprises a connector block supported by the housing and 

10 the cantilever member is configured to move relative to the 
connector block. 

15. The device of claim 14, wherein the first connector 
comprises a connector block defining a first wall of the 
concave portion, and the contact of the first connector 

15 defines a second wall of the concave portion. 

16. A battery device for use with an electrical circuit 
comprising: 

a housing having a recess and arranged to support the 
electrical circuit; 

20 a casing configured to support a battery cell and be 
inserted into the recess of the housing; 
a first connector supported by the casing and arranged to 
define a groove, the first connector having a contact 

25 element extending inside the groove and electrically 
connected to the battery cell; 
a second connector supported by the housing and 
arranged to protrude within the groove defined by the 
first connector when the casing is inserted into the 

30 recess of the housing, the second connector having a 
contact element electrically connected to the electrical 
circuit supported by the housing, the contact element of 
the second connector being arranged to be electrically 
connected to the contact element of the first connector; 

35 and 

wherein the contact of the second connector moves rela- 
tive to the housing and biases against the contact 
element of the first connector when the casing is 
inserted into the recess of the housing and while the 
40 casing selectively moves relative to the housing. 

17. The device of claim 16, wherein the second connector 
protrudes away from an inner wall of the battery storage 
recess of the housing. 

18. The device of claim 16, further comprises a fid shaped 
45 to cover the casing and be attached to the housing. 

19. The device of claim 16, wherein the first connector 
comprises a female connector and the second connector 
comprises a male connector. 

20. The device of claim 16, wherein the contact element 
50 of the second connector is configured to move relative to the 

housing while maintaining an electrical connection with the 
contact element of the first connector and the electrical 
circuit supported by the housing. 

21. The device of claim 16, wherein the second connector 
55 protrudes away from the housing along a direction substan- 
tially perpendicular to a longitudinal direction of the 
housing, and the contact element of the second connector is 
configured to move along a direction substantially parallel to 
the longitudinal direction of the housing. 

60 22. The device of claim 21, wherein a central axis of the 
groove defined by the first connector extends along a direc- 
tion substantially perpendicular to a longitudinal direction of 
the casing. 

23. The device of claim 16, wherein the second connector 
65 protrudes away from the housing along a direction substan- 
tially parallel to a longitudinal direction of the housing, and 
the contact element of the second connector is configured to 
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move along a direction substantially perpendicular to the 
longitudinal direction of the housing. 

24. The device of claim 23, wherein a central axis of the 
groove defined by the first connector extends along a direc- 
tion substantially parallel to a longitudinal direction of the 
casing. 

25. The device of claim 16, wherein the contact of the 
second connector comprises a cantilever member configured 
to move relative to a pivot point. 

26. The device of claim 25, wherein the second connector 
comprises a connector block supported by the housing and 
the cantilever member is configured to move relative to the 
connector block. 

27. The device of claim 26, wherein the first connector 
comprises a connector block defining a first wall of the 
groove, and the contact element of the first connector defines 
a second wall of the groove. 

28. A device for electrically connecting a battery to a 
circuit board comprising: 

a housing arranged to support the circuit board; 

a casing configured to support the battery and be con- 
nected to the housing; 

a female connector having a connector block supported by 
the casing and defining a groove portion, and a contact 
electrically connected to the battery; 

a male connector having a connector block supported by 
the housing and shaped to protrude away from the 
housing and fit within the groove portion defined by the 
connector block of the female connector when the 
casing is connected to the housing, the male connector 
having a contact electrically connected to the circuit 
board supported by the housing, the contact of the male 
connector arranged to be electrically connected to the 
contact of the female connector; and 

wherein the contact of the male connector moves relative 
to the housing and is biased against the contact of 
female connector when the casing is connected to the 
housing and while the casing selectively moves relative 
to the housing. 

29. The device of claim 28, wherein the housing is shaped 
to define a casing storage recess and the casing is shaped to 
fit within the casing storage recess when the casing is 
connected to the housing. 

30. The device of claim 28, wherein the connector block 
of the male connector protrudes away from an inner wall of 
the casing storage recess of the housing. 

31. The device of claim 28, further comprising a lid 
shaped to cover the casing and be attached to the housing. 

32. The device of claim 28, wherein the contact of the 
male connector moves relative to the housing and the 
connector block of the male connector while maintaining an 
electrical connection with the contact of the female connec- 
tor and the circuit board supported by the housing. 

33. The device of claim 28, wherein the male connector 
protrudes away from the housing along a direction substan- 
tially perpendicular to a longitudinal direction of the 
housing, and the contact of the male connector moves along 
a direction substantially parallel to the longitudinal direction 
of the housing. 

34. The device of claim 33, wherein a central axis of the 
groove portion defined by the female connector extends 
along a direction substantially perpendicular to a longitudi- 
nal direction of the casing. 

35. The device of claim 28, wherein the male connector 
protrudes away from the housing along a direction substan- 
tially parallel to a longitudinal direction of the housing, and 
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the contact of the male connector moves along a direction 
substantially perpendicular to the longitudinal direction of 
the housing, 

36. The device of claim 35, wherein a central axis of the 
groove portion defined by the female connector extends 
along a direction substantially parallel to a longitudinal 
direction of the casing. 

37. The device of claim 28, wherein the contact of the 
male connector comprises a cantilever member configured 
to move relative to a pivot point on the connector block of 
the male connector. 

38. The device of claim 28, wherein the connector block 
of the female connector defines a first wall of the groove 
portion, and the contact of the female connector defines a 
second wall of the groove portion. 

39. A battery pack, for use in a radio communication 
equipment enclosed in a housing, mounted in a battery 
compartment comparted by attaching a lid to the housing, 
the battery pack being enclosed in a casing and having a 
longitudinal portion and a lateral portion, the housing 
including a first connector block having a projection, the 
projection projecting in a first direction such that the battery 
pack is mounted in the compartment, the first connector 
block having a first contact with elasticity along a second 
direction intersecting the first direction, the battery pack 
comprising: 

a second connector block having a groove portion pro- 
vided at the lateral portion in the casing of the battery 
pack without projecting from the casing, the second 
connector block having a second contact; and 

wherein, when the battery pack is mounted in the battery 
compartment, the first connector block mates with the 
second connector block, and the elasticity of the first 
contact biases the first contact against the second 
contact. 

40. A connector for electrically connecting a radio com- 
munication apparatus with a battery pack for use in a radio 
communication equipment enclosed in a housing, the battery 
pack being mounted in a battery compartment comparted by 
attaching a lid to the housing, the battery pack being 
enclosed in a casing of the battery pack, the battery pack 
having a longitudinal portion and a lateral portion, the 
connector comprising: 

a female connector portion including a first connector 
block having a groove portion provided on the lateral 
portion in the casing of the battery pack without 
projecting from the casing, the female connector block 
having a first contact; 

a male connector portion including a second connector 
block having a projection provided on the housing, the 
projection projecting along a first direction such that 
the battery pack is mounted in the compartment, the 
male connector portion having a second contact having 
elasticity along a second direction substantially perpen- 
dicular to the first direction; and 

wherein, when the battery pack is mounted in the housing, 
the second connector block mates with the first con- 
nector block, and the second contact contacts the first 
contact based on the elasticity of the second contact. 

41. The connector of claim 40, wherein the second 
direction is substantially parallel to a longitudinal direction 
of the longitudinal portion of the battery pack. 

42. The connector of claim 40, wherein the male connec- 
tor is arranged to contact an inner wall of the groove portion 
of the first connector block of the female connector when the 
second connector block mates with the first connector block. 
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43. The connector of claim 40, wherein the male connec- 
tor includes a rectangular portion and the groove portion of 
the first connector block of the female connector is rectan- 
gular. 

44. A radio communication equipment comprising: 5 
a housing shaped to enclose the radio communication 

equipment and define a battery compartment; 
a battery pack enclosed in a casing and including a 
longitudinal portion and a lateral portion, the battery 
pack being configured to be mounted in the battery 10 
compartment comparted by attaching a lid to the hous- 
ing; 

a first connector block including a groove portion pro- 
vided at the lateral portion in the casing of the battery 
pack without projecting from the casing, and a first 15 
contact; 

a second connector block including a projection supported 
by the housing so as to project along a first direction 
such that the battery pack is mounted in the battery 
compartment of the housing, the second connector 20 
block mating with the first connector block, and a 
second contact having elasticity along a second direc- 
tion substantially perpendicular to the first direction, 
the second contact being in contact with the first 
contact when the second connector block mates with 25 
the first connector block. 

45. The equipment of claim 44, wherein the second 
direction is substantially parallel to a longitudinal direction 
of the longitudinal portion of the battery pack. 

46. The radio communication equipment of claim 44, 30 
wherein the projection of the second connector block sub- 
stantially encloses the second contact of the second connec- 
tor block. 

47. The radio communication equipment of claim 44, 
wherein the projection of the second connector block is 35 
arranged to contact an inner wall of the groove portion of the 
first connector block when the second connector block mates 
with the first connector block. 

48. The radio communication equipment of claim 44, 
wherein the projection of the second connector block is 40 
substantially rectangular and the groove portion of the first 
connector block is substantially rectangular. 

49. A battery powered equipment comprising: 

a housing shaped to define a battery compartment; ^ 

a battery pack enclosed in a casing and including a 
longitudinal portion and a lateral portion, the battery 
pack being configured to be mounted in the battery 
compartment comparted by attaching a lid to the nous- 
ing; 50 

a first connector block including a groove portion pro- 
vided at the lateral portion in the casing of the battery 
pack and including a first contact; and 

a second connector block including a projection supported 
by the housing so as to project along a first direction 55 
such that the battery pack is mounted in the battery 
compartment of the housing, the second connector 
block mating with the first connector block, and the 
second connector block including a second contact 
having elasticity along a second direction, the second 60 
contact being in contact with the first contact when the 
second connector block mates with the first connector 
block. 

50. A battery powered equipment comprising: 

a housing shaped to define a battery compartment; 55 
a battery pack enclosed in a casing and including a 
longitudinal portion and a lateral portion, the battery 
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pack being configured to be mounted in the battery 
compartment comparted by attaching a lid to the hous- 
ing; 

a first connector block including a groove portion pro- 
vided at the lateral portion in the casing of the battery 
pack and including a first contact; 

a second connector block including a projection supported 
by the housing so as to project along a first direction 
such that the battery pack is mounted in the battery 
compartment of the housing, the second connector 
block mating with the first connector block, and the 
second direction and being in contact with the first 
contact when the second connector block mates with 
the first connector block. 

51. A battery pack for use in a battery powered equipment 
enclosed in a housing, mounted in a battery compartment 
comparted by attaching a lid to the housing, and having a 
longitudinal portion and a lateral portion, the housing 
including a first connector block having a projection, the 
projection projecting in a first direction such that the battery 
pack is mounted in the compartment, the first connector 
block having a first contact with elasticity along a second 
direction, the battery pack comprising: 

a second connector block including a groove portion 
provided at the lateral portion in the casing of the 
battery pack, and the second connector block having a 
second contact; and 

wherein when the battery pack is mounted in the battery 
pack compartment, the first connector block mates with 
the second connector block, and the elasticity of the 
first contact biases the first contact against the second 
contact. 

52. A battery pack for use in a battery powered equipment 
enclosed in a housing, mounted in a battery compartment 
comparted by attaching a lid to the housing, and having a 
longitudinal portion and a lateral portion, the housing 
including a first connector block having a projection, the 
projection projecting in a first direction such that the battery 
pack is mounted in the compartment, the first connector 
block having a first contact, the battery pack comprising: 

a second connector block including a groove portion 
provided at the lateral portion in the casing of the 
battery pack, and the second connector block having a 
second contact; and 

wherein when the battery pack is mounted in the battery 
pack compartment, the first connector block mates with 
the second connector block, and the first contact is 
biased along the second direction and is in contact with 
the second contact. 

53. A connector for electrically connecting an electrical 
component with a battery pack for use in a battery powered 
equipment in a housing, the battery pack being mounted in 
a battery compartment comparted by attaching a lid to the 
housing, the battery pack being enclosed in a casing of the 
battery pack, the battery pack having a longitudinal portion 
and a lateral portion, the connector comprising: 

a female connector portion including a first connector 
block having a groove portion provided on the lateral 
portion in the casing of the battery pack, the female 
connector block having a first contact; 

a male portion including a second connecter block having 
a projection provided on the housing, the projection 
projecting along a first direction such that the battery 
pack is mounted in the compartment, the male connec- 
tor portion having a second contact having elasticity 
along a second direction; and 
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wherein, when the battery pack is mounted in the housing, 
the second connector block mates with the first con- 
nector block, and the second contact contacts the first 
contact based on the elasticity of the second contact. 
54. A connector for electrically connecting an electrical 5 
component with a battery pack for use in a battery powered 
equipment enclosed in a housing, the battery pack being 
mounted in a battery compartment comparted by attaching a 
lid to the housing, the battery pack being enclosed in a 
casing of the battery pack, the battery pack having a longi- 10 
tudinal portion and a lateral portion, the connector compris- 
ing: 

a female connector portion including a first connector 
block having a groove portion provided on the lateral 
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portion in the casing of the battery pack, the female 
connector block having a first contact; 

a male portion including a second connector block having 
a projection provided on the housing, the projection 
projecting along a first direction such that the battery 
pack is mounted in the compartment, the male connec- 
tor portion having a second contact to be biased along 
a second direction; and 

wherein, when the battery pack is mounted in the housing, 
the second connector block mates with the first con- 
nector block, and the second contact is biased to the 
first contact along the second direction and contacts the 
first contact. 

* * * * * 
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